All patients underwent 1.5 Tesla MRI scan of the brain to assess the presence of optic nerve gliomas.
Of the 224 patients, 84 patients (37.5%) had microvascular abnormalities within 30°angle of the fovea on NIR. Retinal vascular abnormalities were bilateral in 18 cases. Fifty-seven (25.5%) patients had a single type of lesions; 22 patients (12%) had two different types; and 5 patients (2.3%) presented three different patterns of retinal microvascular abnormalities.
We identified three different vascular patterns based on their appearance: (i) the simple tortuosity; (ii) the more complex corkscrew; and iii) the moya moya-like configurations (Fig. 1) . In the Bcorkscrew^pattern, we identified a spiral attitude of vessels, while the moya moya-like configuration was characterized by tortuous vessels that end in a Bpuff of smoke^arrangement that resembles the collateral circulation seen in moya moya syndrome.
Of 224 patients, 57 subjects (25.5%) presented at least the simple vascular tortuosity and 42 (18.7%) the corkscrew pattern while 17 (7.5%) the moya moya-like type. These lesions were predominantly unilateral and not associated with visual function changes.
Retinal microvascular abnormalities are not detectable at indirect ophthalmoscopy exam due to their very small caliber, while they can be easily identified with spectral domain OCT-NIR fundus images. To our knowledge, there are only few studies that have described these abnormalities in small series of patients with NF1.In a study involving 32 patients with NF1, retinal microvascular abnormalities were present in the 37.5% of the patients [2] . Abdolrahimzadeh et al. found microvascular abnormalities in 35% of 17 patients [3] . Karadimas and Asensio-Sánchez reported corkscrew retinal vessels in a single patient with NF1 [4, 5] . They were predominantly unilateral, typically benign, and were not associated with visual alteration. A recent paper of Parrozzani et al. reported a prevalence of retinal vascular abnormalities in 6.1% of patients with NF1 detected by infrared confocal scanning laser ophthalmoscopy images [6] . The Authors highlight that microvascular abnormalities represent a specific sign of this disease [6] .
In our series retinal microvascular abnormalities were observed in 84 of 224 NF-1 patients (37.5%). Specifically, they were observed in 21.8% of children under 12 years of age and in 46.6% of patients older than 12 year of age The majority of these were subtle vascular changes confined to small venules or second-or third-order veins, tributaries of the superior or inferior temporal vein.
The involvement of different cell types such as smooth muscle cells, myeloid cells, endothelial cells and pericytes in the pathogenesis of vascular anomalies could justify the distinct morphological structures found in our study.
Our evaluation was performed only within the 30°of the central retina, and consequently, the presence of microvascular abnormalities in the peripheral retina could not be excluded.
NIR is a minimally invasive adjunctive imaging modality that can contribute to the diagnosis of NF1, highlighting specific microvascular abnormalities that could represent useful prognostic markers [7] .
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